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prototype chamber tested with Ar-
Methane 10% (P10)

Cosmic ray test setup fully
operational

Pilot run in magnetic fields (0.5, 1,
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Review of previous studies

*Monte Carlo studies allowed us to limit the choice of gas
mixtures for Micromegas. Ar-CF, is one of the favorite with
possibly an isobutane or CO, admixture.

*These results are supported by experimental tests (drift
velocity measurements, gains, aging tests, attachment)

*Theoretical and experimental studies have demonstrated
that the ion feedback can be suppressed down to the 3 per
mil level.

*Tests with simple dedicated setups have proven the
principle of operation and shown that the performances of
Micromegas hold in a magnetic field (March 2002, June 2002
and January 2003 data taking)
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Measurements in a magnetic field
with a 15 cm TPC

Iron 55 peak position
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Good understanding and stability of the ion feedback : need for
manufacturing large grids at the 25 micron pitch.
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large-scale TPC
50 cm drift,

53 cm diameter,
1024 channels

Next step: see tracks in a > COSMIC RAY TEST

“\

Field cage

Detector

Front end electronics FROM CONCEPTION..
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.TO REALITY

SLAC 7-10 Jan. 2004 M. Ronan - Micromegcas TPC



2x10 mm? pads

1024 pads

1x10 mm2 pads
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- LC-TPC gas choices | oo
1

Gases:

Ar-CH, e.g. P10-90:10 %
Some concern about neutron background sensitivity.

Drift velacity {cm /us)

Ar-CO,
Slow gas, requiring larger drift fields.
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Tesla TDR Gas (Ar-CH4-C02) ‘ AE/PEQT (l:k‘v’/cn"w/cltm)
Lower drift field and less hydrogen.
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First events observed during July

shake down followed by data taking

runs in September and October, all
without a magnet field. Two week
final commissioning and pilot run in

November with B =0, 0.5, 1and 2T.

Gas:
Ar-CH, 10%
Ar-Isobutane 5%
Ar-CF4 3%

Display and reconstruction using
Java code from Dean Karlen and U.
Victoria group, adapted for
Micromegas studies by MR.

Ar-CH4 10% Cosmic ray track

B=0T

[_] use log scale

[[] show seed track

[vl show pulse data

Color scale

I 239427

I 119713

I
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DAQana analysis

STAR test DAQ, VME based.

Very steady data taking conditions, with mesh currents
below 0.3 nA and essentially no sparking.

Trigger rate 1-2 Hz

Data taking rate limited by DAQ (no zero suppression, slow
connections)

Event files converted in LCIO format with zero suppression.
This gains a factor of 1000 in disk space.

Java-based analysis (JAS3 and AIDA)
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X -Ii Event Display for readout pads IEIIEIIEI Pad # 61 RMS: 951
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Gas Argon Isobutane 5%
E ﬁeld 200 V/Cm Ar-lsobhutane 3%, %Y = 300V  Diffusion vs drift time 4 Dec, 2003
Vdrift ~5 cm/psec ?hsrgi—smmw e ot
diffusion ~400-500 ym @ 1 cm | 707 o5t
Micromegas :z
Vmesh 300 V <ol
4.5+
Expected transverse diffusion 407
25T
B field ot Diff. ( 304
um/sqrt(cm)) 251
OT O 400 2.0
O0b T 125 250 L5+
1T 25 150 Lot
2T b 80 05T
3 T 7‘5 53 0-00 2I0 4I0 GIO BIO 1&10 12IO 1£=10 16=0 lEIO 2(=)0
- 4].3T ; ];IQ ; 40 Drift time [20 MHz sampling]
or B= an
d=50cm 1m 25m 0 cm 50 cm

375 530 835 um
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¥4 Event Display for readout pads «Z2>
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Options

Draw Event

] use log scale

] show seed track

] show pulse data

[C] show time data

Color scale
10418...
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Gas Argon CF4 3%
E field 200 V/ecm Diffusion  a-crq 3% Diffusion vs drift time 4 Dec. 2003
Vdrift 10 Cm/uSCC Aya, sigmat? [mme2] —
diffusion ~ ~400-500 um @ 1 cm | o] o
0.00T 150 um/sqrt(cm) oo
Micromegas ol
Vmesh 340 V ol
Expected transverse diffusion ool
B field ot Diff. ( 0457
um/sqrt(cm)) 0351
OT O 400 0207
0BT 25 160 020
1T 5B 80 0.15+
2T 10 40 ol
3 T 15 27 0:00 i i f } f f i i i i
4 T 20 20 ’ ’ * * ‘;Orift time ?200 MHz sa?’r?pling] " " ” e
For B=3 T and

0 cm 50 cm
==> Can't measure track width at B = 2T in
using Ar-CF4 with present readout system.

d=50cm 1Im 25m
188 266 421 um
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Ar-CF4 attenuation check:

gy Altenuation
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_ Ar-CF4 3% Track curvatures B =1 Tesla

] R
Pedestal subtraction i : e
Skip first 15 time buckets, calculate mean and ol
spread for next 15 and last 15 time buckets. i
Calculate pedestal and slope. ol
Data correction il
Remove problem channels and subtract digital il 1k
glitches. 51 ]m
T a .

T U 1
0,005 -0.004 0003 -0.002 -0.001 0.000 0.001 0.002 0.003 0.004 0.005

TraCk ﬁnding curvature (1/R) [1fmm]
Try different patterns, e.g.
0801 — Use rows 9 and 1 as seed rows Read raw data files (1 event per file — 1.2 MB),

write SLCIO zero-compressed output file (X1000
reduction), read SLCIO file, perform analysis and
write ntuple.

verify with rows 8 and 0.

Track fitting
Fit. x0, phi, sigma and invR Analyze ntuple using Java code or scripts. Fill
using pad rows 0,1, 4,5 and 8.9. AIDA 1 and 2D histograms and plot within JAS3.
Resolution and attenuation studies Use XV to save plots in GIF format for input to
Use pad rows 2,3 and 6,7. OpenOftice 1.0, or output directly as PS.
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Ar-CF4 3% Curved tracks B =1 Tesla
Evt #504 Evt #902 Evt #1456

Evt #2303 Evt #2826 Evt #3608




Analyse data:
Improve pedestal calculation and zero suppression,
Develop electronics calibration,
Study cluster finding and track fitting, and
Develop ntuple analysis.
Improve triggering and DAQ), install a new PC, ...
Take more data with magnetic field.
Study ways to improve resolution.

Need to spread signal over 2-3 pads to obtain
optimal resolution.
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	Ar-CH4  10%    Cosmic ray track      B = 0 T
	DAQ and analysis
	Ar-Iso  5%,  Vmesh = 300 VB = 1 Tesla    wT ~ 2
	Ar-CF4  3%,  Vmesh = 340 VB = 1 Tesla    wT ~ 5


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


